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Endless track vehicle • has drive system with convexly curved 
transverse cleats carried on flat belt 
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The endless track is for a ground-support vehicle, and includes 
several cleats spaced apart along an outer surface of track and 
extending transversely of the track. Each of the cleats has a height, 
in a direction perpendicular to the track, which varies across the 
width of the track to present a convexly curved outer periphery. 

The front and rear surfaces of each cleat converge outwardly so 
that the outside surface of each cleat is narrower than the inside of 
each cleat. Holes being provided in the track for engagement with a 
drive sprocket. 

USE/ADVANTAGE - For recreation and can be used on both snow 
and unpaved ground, (ISpp Dwg,No.0/7) 
N86-015580 
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The present Invention rel.ie* to ground support 
vehicle, of the type used ..Inly for recre.tlon.l use. .nd .ore 
p.rtlcul.rly to .uch . vehicle h.vlng . driven re.r tr.ck. 

Vehicle. h.ve been designed for use on snow .nd others 
for use on unp.ved ground .nd tr.lls. Although so.e .tie.pt, 
have been ..do to provide conver.lon. so th.t . co..on power 
•ource .nd b..lc fr..e can be u.ed on both vehicle., none has 
been sueces.ful both bec.u.e of the co.pleKiiy of the conversion 
but .1.0 because of the cost. A further f.ctor for soee 
purchasers I. th.t vehicle, c.pable of such conversion .re not 
particularly good In at lea.t one of these .odes. .g.U due In 
pert to the conversion. 

Atte.pt. h.ve .l.o been ..de to provide off-road 
vehicles which are capable of use on rough terrain and which 
will al»c carry the u«r over snow. Typically .uch vehicle, 
have three bulbou. wheel, with a .Ingle wheel at the front. 
Mhlle they will perCor. adequately In light snow, they lack 
directional .tablllty and are con.equently of United u.e. 

The present Invention provides a novel for. of vehicle 
designed to be used both en snow .nd on unpaved ground. The 
vehicle can be directed by a single ski or by a wheel as 
desired. By contrast with prior art known to the applicant, the 
drive syste. can be used very successfully in .any different 
envlronnents Including snow, .ud. sand, etc. The vehicle 
handles like a .otorcycle In all conditions and yet has 
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asseablr 12 coupled to tho fraao such that the prl«e aover can 
drive the asseably to propel the vehicle. At its Corvard end 
the fra«e Is coupled to a conventional arrangeaent of Motorcycle 
forks 15 carrying a ski 10 for directing the vehicle over soae 
surfaces as will be described. 

The front fork 15 has handle bars 16 and a pair of 
shock daapers 17. As Is conventional with such forks. It Is 
plvotable relative to the vehicle fra«e 14 and Is used In this 
vehicle to turn the ski 10 when steering the vehicle. 

The shock daapers 17 are secured at their lower ends to 
a pair of studs 19 projecting laterally froa opposite sides of a 
channel aeaber 20 which, as can be seen froa Fig. 2, Is provided 
at Its upper end with a welded structure comprising a pair of 
Mtal plates extending at approxlaatel/ right angles to one 
another. A pair cf brackets 24 and 25 are secured to the outer 
faces of the plates 22 and 23 and a pair of side plates 27 are 
provided with a pair of bolt holes 28 and welded to opposite 
sides of the channel aeaber 20. The shock daapers 17 are 
secured to the plates 27 by bolts 29 extending through the holes 
28. 

Returning to Fig. l, the lower end of the channel 
neaber 20 Is secured by a pivot pin 50 to a bracket 51 aounted 
on leaf springs 32 on the ski 10. and a rubber buaper 34 Is 
secured to the underside of the leaf springs 32 to provide soae 
shock absorption. 
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The brtckets 24 and 2S (Fig. 2) retain respective ends 
of helical tension springs 56 and 57 which are also anchored at 
brackets 59 and 40- The bracket 59 Is .ounted on the ski 10 at 
the front end of the leaf springs 52 and the bracket 40 Is 
secured to the rear end of the ski. 

K bar 42 between the bracket 59 and the tip of the ski 
provides a handle for .anlpulatlon of the front end of the 
vehicle and also reinforces to toe of the ski. 

Reference Is next aade to Fig. 4. An Internal 
coBbustion engine 44 is .ounted on the vehicle frane 14 and 
drives a clutch 46 through a drive belt 47. Clutch 46 has an 
output shaft 48 which, through a pair of sprockets 49 and SO and 
• drive chain 51. drives a cross-shaft 52 for.lng part of the 
drive track asseably 12. 

As also seen In Fig. 4. the drive track assembly li 
includes a generally horizontal, rectangular fra«e 54 which is 
secured to the vehicle fra.e 14 for pivoting vertically about 
its forward end. More particularly, a pair of forwardly 
projecting ar.s 56 are welded to the front end of the horlrontal 
rectangular fra.e 54 for receiving therebetween a bracket 58 
foraing part of the vehicle fra«e 14. As better seen in Fig. 5, 
this bracket carries bushings 60 for rotation on a sleeve 61 
which in turn is Mounted in the aras 56. This sleeve carries 
bearings 62 which provide rotation for the cross-shaft 52 
carrying sprockets 50 and 66. The sprocket 66 is connected by a 
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arlv ch.l« 67 CO . lower sprocket 68 oa . sh.£t 69. Thi. sh.fc 
I. .1.0 .tteched .t Its .Idpolnt to . tr.ck drive sprocket 70 
.d.pted to engage in hole. 71 for.ed la .« endless belt 72 (Fig. 
1) which in use IS In contact with the support surface to drive 
the vehicle. 

The shaft 69 at the forward end of the drive track 
.,.e.bly U Journalled In bearing, 74. of which only one can be 
seen in Fig- *■ These bearings retained by plates 7S depending 
downwardly fro. Integral lower shells 77 which are shaped to fit 
against the underside of fra.e S4. Upper shells 78 also fit 
against the frace and bolt, 79 provide cla-plng engage-ent with 
the horUontal fra.e S4. which Is for.ed with longitudinal slot, 
80 to provide fore and aft adjustment fit tensioning the drive 
Cham 67 TO this end adjuat.ent bolt 81 Is captured In a lug 81 
welded to the fra.e 54 and I, thre.dably engaged in a lug 55 
depending fro. the lower shell 77. 

A pair o£ front idler rollers 90 on the shaft 69 guide 
the endless belt 72 at the front end of the £ .a-e 54. and a pair 
of rear idler rollers 92 guide the endless belt 72 at the rear 
•nd of the fra.e 54. The rollers 92 are .ounted on a shaft 95 
which I. rotat.bly secured to the fra.e 54 In a -anner sl-llar 
to that m which the shaft 69 I, ,ecured, and which will 
therefore not be described In detail except to say that the 
shaft 95 Is not adjustable on the fra.e 54. 

A pair of plate, 94 depending fro. the underside of the 
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hTl.««t.l fr— 54 e.rry . sh.ft (not shown) •« which . p.lr of 
roller ..se.bllo* Indicted gener.lly by reference nu-er.l» 96 
•nd 97. respectively, .re plvot.lly -ounted .nd .re bUsed 
downw.rdly by -e.ns of . spring 97 to urge roller. 98 .g.lnst 
the upper surface of the lower run of the endless belt 72. This 
gives the belt .n upw.rd Incline between the roller .sse.bly 98 
•nd ti.e rollers 90 as will bo explained. 

A saddle 100 Is aounted at the rear end of the vehicle 
fraie 14, and a pair of shock da.pers 101 are plvotally 
connected to the vehicle fra.e 14 by pivot bolts 102 and to the 
horltontal fra.e S4 through a pair of plates 104 projecting 
upwardly fro. opposite sides of the horUont.l fra.e S4 to da.p 
the pivotal .ove.ent of the track asse-bly 12 relative to the 
vehicle fr-.e 14 absut the pivot bolt 60. 

A .etal plate llO (Fig. 1) is secured beneath the 
vehicle fra.e 14 and the engine 44 for deflecting snow. Ice, .ud 
and the like fro. the engine 44 and fro. the rider of the 
vehicle, and a casing 111 Is .ounted on the top of the drive 
track asse.bly 12 for covering the top of the drive track. 

As will be readily apparent fro. the drawings, the 
vehicle Illustrated In the drawings Is Intended to be ridden 
somewhat in the .anner of a .otorcycle and. therefore, the 
vehicle and the rider will lean sideways when the vehicle 
travels around a curve. To counteract lateral slippage of the 
ski 10 when the vehicle and the rider lean sideways in this 
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««« fc4» In the fora of ■et»l rod 
»nner, longitudinal ribs 112 (Fig. 5) ^ 

f «kl 10 are provided beneath the 
welded to the underside of the ski lu v 

oppo.lt. Uter.l edges of th, sU 10. .nd . ccatr.l rib IM. 

.ISO of welded -et.l rod. extead. longUudln.Uy of the 

uodedd. of the ,kl 10 end I. .<,uUp.ce4 fro. the rib. lU. 

T. f.cUlt.te drl»l«, en,.ge.ent of the drU. tr.ch U 

with the .now. Ue or .round on which the .ehlcl. I. tr.,elll«,. 

the endl... belt 72 I. provided with . pl-r.lUr of cle.t, US 

(Pig. 6) which .re .paced .p.rt .long the belt 72 .nd which e.ch 

extend tr.n.ver.ely th. entire width of the belt 72. To 

£.clllt.t. the l..nlng of th. vehicle .nd It. rider, th. height 

Of the cleat. US. In . direction perpendlcul.r to th. outer 

s«rf.ce of the belt 72. lncr...e. fro. oppo.lte edge, of the 

bolt 72 to the centre line Ihereof. .• th.t cl-t. US pre.ent 

o«tw.rdlr convex perlpher.l .urf.ce 116. CoU.ctlvely. .nd 

.ore gen.r.Uy. the cle.t. on the onder.lde. of th. tr.ck 

combine to define . convexly-curved tr.cH periphery. 

Ribs U7 project outw.rdly fro., .nd extend 

tr.n,ver,ely oC the .urf.c. 166 for counter.ctlng Uter.l 

,Upp.ge of th. drive tr.ch. Also. .. .-n In Pig. 7. the 

cl..t. h.ve convergent front .nd re.r f.ce. 118. 119 so th.t 

the cle.t. p... .round the front of the tr.c. .nd eng.ge -ud or 

snow, they will t.ke up the Fig. 7 positions .. they -eet th. 

fUttened portions of belt .nd this .ctlon will tend to sque.xe 

the .ud .nd/or .now downw.rdly. free fro. the tr.ck. The .ctlon 
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I, of course enhanced by the .ove-ent of the cleats as they pass 
fro- the inclined forward portion of the track rearwardly to the 

flat «aln portion. 

Although shonn with planar front and rear surfaces, In 
general these faces will be acceptable provided that their shape 
and general convergence satisfies the requirements to gUe a 
self-chaining action. For this reason the ter« "convergent 
faces" Is Intended to Include curved as well as flat faces. 
The fra»e S4 Is In two parts, na.ely a rear part 120 and a front 
part 121 and the two fra.e parts 120 and 121 are adjustably 
dlsplaceable relative to one another, by -eans of adjustment 
units 125 in threaded cngage-ent with the rear part 120, for 
relatively displacing the rollers 92 and the rollers 90 
longitudinally of the track assembly and thereby adjusting the 
tension of the track and facilitating changing the belt. 

It will be appreciated that the cleats on the track 
give It a good grip In snow, aud and other soft or loose 
surfaces. However It has been found that with very little 
practice a person can drive around curves In such surfaces by 
banking the vehicle and using the forward drive of the track In 
coBblnatlon with the ski to steer. In fact for demonstration 
purposes, the vehicle has been driven hard In this form on paved 
surfaces without great difficulty. 

The track also Includes a forward portion (previously 
described) on the underside which Is Inclined upwardly. This 
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also aids stabillt/ because as the vehicle «oves forwards, the 
track tends to drive out of the depression It creates In snow or 
■ud thereby tending to free Itself rather than to cut further 
Into the snow. 

In SOBO conditions where the ground l» hard or stony. 
It aay be preferred to sake a slnple Modification by 
substituting a wheel for the ski to give better directional 
stability. However it should be appreciated that the ability to 
bank gives the vehicle good stability when cornering oven with 
the ski on quite hard ground. 

Further aodif Icatlons can be aade to the preferred 
eabodlaent without departing froa the scope of the invention* 
The track is shown to include cleats which could be attached to 
a belt or noulded L.to the belt. However the concept an 
endless belt is intended to Include such analogous structures as 
a chain having a short pitch or siaply interconnected slats 
which in cross-section resemble a chain. 



1198133 

e «c THF INVENTION IH WHICH AN EXCLUSIVE PROPERTY 
Sfp^R^rL^ESril r.J"KlD'rBrD^?XHEa as P^LOWS: 

X enaiess tr.cK foe . ^round-support vehicle, the tc.cK 
,:cxuain, • Pludity Of cle.ta sp.cea -P-.t .Ion, an outer 
3«eace or trac. and extendin, transversely of the traC. each 
of the Cleats havin, a hel,ht. la - direction perpendicular to 

. convexly curved outer periphery the front and rear surfaces of 
each Cleat conver,in, outwardly so that the outside surface of 
each cleat is narrower than the inside of each ileat. and holes 
being provided in the tracK for engagement with a drive sprocKet. 

2. A ground-support vehicle comprising: 

a vehicle frame; 

. ground engagement member coupled to a front end of 
the frame for directing the vehicle, 

. track assembly provided at the rear of the frame and 
including a ground engaging tracK for propelling the vehicle, 
the track Including a plurality of cleats spaced apart along an 
outer surface of the track and extending transversely of the 
track, each of the cleats having a height in a direction 
perpendicular to the track which varies across the width of the 
track to present a convexly curved outer periphery; and 

means coupled to the frame for driving the track. 

' 3. A ground-support vehicle as claimed In claim 2, In 

which holes are provided in the track. 
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4, A ground-aupport vehicle as claimed In claim 2, in 

which the ground engagement member is a ski. 

5« A ground-support vehicle as claimed In claim 2, in 

which the track assembly further comprises horizontally spaced 
support members within the track for supporting a rear end of 
the vehicle frame upon a lower run of the track and front track 
guide members within the track and spaced forwardly and upwardly 
from the support members for guiding the tracks the lower run 
being upwardly and forwardly inclined from the support members 
to the front track guide members, 

6* A ground-support vehicle as claimed in claim 4, further 

comprising a track assembly frame, rear track guide members 
within the track and spaced rearwardly from the support members^ 
means for securing the front and rear track guide members to 
front and rear portions, respectively, of the track assembly 
frame and means for adjustably relatively displacing the front 
and rear portions of the frame for adjustably tensioning the 
track. 

7. A ground-support vehicle as claimed in claim 2, further 

comprising means plvotally connecting a front end, of the track 
. assembly to the vehicle frame, means connecting to the vehicle 
frame a portion of the track assembly spaced rearwardly of the 
front end, the connecting means including a compression spring, 
and drive transmission means connecting the drive means to the 
track assembly. 

// 
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^. claimed in claim 2, wherein 

A qtound-suppoct vehicle as ciaime 



ski. 



. ,.ouna.supp«ct vehicle ae claimed in claim -Herein 
ground en,a,ement mem.ec comprises a s.i havln, three 
.o-nwardlv PCO.ecUn, rl.s e.endln, alon, under a e 
..I. two hem, alon, respective ed^es oe the s.l and the third 
extending along the centre of the ski. 

A ground-support vehicle, comprising: 

a vehlcla frame i 

a seat mounted on the frame j 

aslngleskl for supporting a.. ont end Of the frame, 
. steering mechanism at the front end of the frame for 
steering the ski; 

^, . rear end of the frame and 

a track assembly at a rear ena o 

including a drive track; 

a horizontal pivotal connection between the track 
a^emblv and the frame providing pivotal movement between the 
track assembly and the frame, 

a Plurality of cleats attached to the drive track and 
• spaced apart along an outer surface of the drive track, and each 
. the Cleats extending transversely of the track and hav „g a 
height, perpendicular to the outer surface of the track wh.ch 
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increases fcon, opposite side ea,es of the cuter surface to the 
Xon^ituainal centreline of the outer surface so that each of the 
Cleats has a convexly curved outer peripheral surface. 

11 K ground-support vehicle as claimed in claim 10. 

wh«ein the tracK assembly includes a horizontal frane, support 
„e.n- -ithin the frame and bearing against an inner surface of 
the frame, the support means including front and rear elements. 
„e.ns securing the support means to the underside of the 
horizontal frame and means for displacing the rear elements 
relative to the front elements and thereby adjustably varying 
the length of the frame for variably tensioning the track. 

12. A ground support vehicle comprising: 

a vehicle frame extending generally longitudinally and 
having front and rear portions; 

a seat mounted on the frame; 

steering means coupled to said forward portion of the 

f riuae; 

a track assembly extending longitudinally, the track 
assembly including a track having a plurality of 
transversely-oriented cleats, each of which includes a convex 
outer surface across the width of the track .--nd holes being 
provided m the track for engagement with drive means; 

pivot means coupling the track assembly to said rear 
portion of the frame for arcuate movement vertically about an 
axis; 
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drive means coupled to the frame and Including a shaft 
rotatable about said axis and supportln, part of the drive means 
for transmitting torque between the drive means and the track 
assembly. 

13. A ground support vehicle as claimed In claim 12 m 
wh'.h each of the cleats further Includes outwardly converging 
front and rear faces so that the outside of the cleat Is 
narrower than the Inside of the cleat. 

14. A ground support vehicle as claimed In claim 12 in 
Which the track Includes an upwardly Inclined forward portion on 

the underside thereof, 

15. A ground »ufc.t>ort vehicle as clalme'! in claim 12 in 
which the steering means Is a ski. 

16. A ground support vehicle as claimed in claim 12 in 
which the steering means is a wheel. 

17. A ground support vehicle as claimed in claim 7 and 
further comprising shock damper means associated with the 
compression spring for damping the pivotal movement of the track 
assembly. 

18. A ground support vehicle comprising: 

a vehicle frame extending generally longitudinally and 
having front and rear portions; 
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a seat mounted on the frame» 

•teedng means attached to the £orwacd portion of the 

framei 

a trade assembly extending longitudinally and Including 
an endless track having means defining a convexly-curved track 
periphery providing support when the underside of the track 
contacts a hard surface and permitting banking the vehicle to 
negotiate curvesj 

pivot means coupling the track assembly to said rear 
portion of the frame for arcuate movement vertically about an 
axlsf 

drive means coupled to the frame and Including a shaft 
rotatable about said axis and supporting part of the drive means 
foe transmitting torque between the drive means and the track 
assembly* 
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